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GROSS AND NET REPRODUCTION RATES, CANADA AND PROVINCES 
“19205-21942. 


Since the introduction of°a Dominion-wide: system of Vital Statistics in 
1926, the crude birth rate’ per cece sand population: has: declined from an average of 
24.1 in the five-year period 1926-30 to anzaverage-of 20.4 in the five-year period 
1936-40. The lowest point doxeida was. a rate_of_19.8-in 1957. The crude birth 
rate rose during the war years and was 23.4 in 1942. The crude birth rate, however, 
is not a good measure of the rate at which the:population is replacing itself be- 
cause it is so much affected by changes im the=age: and sex composition of the popu- 
lation: The present report presents" two -morereliable-indices of reproductive 
capacity, gross and net reproduction~raves(1), which are-unaffected by differences 
in the age and sex composition of the” nonicevtGn. 


The gross reproduction rate for a:given year is the average number of girl 
children that would be born to’ each woman who lived to reach the age of 50 years, 
-if.the fertility.rates of the given year: contimued-unéehanged. When the gross re- 
production rate falls below unity, womem in the. reproductive period of life are not 
having enough children to replace themselves even if.all.their children lived to 
maturity. The gross. reproduction rate.of British.Columbia was exactly unity in 
1939, but, as far as we know, no province of: ee gains has as yet fallen below this 
level. 


The net reproduction rate is a measure of reproductive capacity which 
takes into account the:-fact that all children born do-not live to the end of the 
reproductive period. It gives the average number-of girls that would be produced 
by a group of newly~bore girls if the fertility and-mortality rates of the period 
observed were to continue unchanged throughout their lifetime. It is thus a pre- 
cise measure of the rate at which that part of the population which is capable of 
reproduction is replacing itself. A net reproduction rate of exactly unity would 
mean an ultimately stationary population. A-rate above unity means that the popu- 
lation will continue to increase’ as long: as the rate remains at this level, while a 
rate below unity means an eventusily declining population. 


(1)-A description of :the method of calculating gross and net reproduction rates 
is given in Census Monograph No. 3, "Fertility of the Population of Canada", 
Ottawa, 1941. See Pages 82 and 84 of the separate Monograph or Pages 284 and ~ 
286 of Volume XIT of the Census of 1931, in which-the Monograph is republished. 
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Gross and net reproduction rates hitherto published for Canada and the 
Provinces have been based on births as registered. However, as in some other 
countries, deficiencies in birth registration have been found to exist. Sample 
surveys in 1931 and 1941 led to estimates of the amount of under-registration of 
births of 6% and 3% respectively. Since these estimates are only approximate, it 
has been the policy of the Bureau of Statistics to use’a minimum estimate for under. 
registration in the calculation of Life Tables and reproduction rates. The esti- 
mates adopted for Canada as a whole were 5% in 1930-32 and 2% in 1940-42. The 
same estimate of 5% was used for years earlier than+1930. + The amount of under- 
registration between 1932 and 1940 was obtained by interpolation between the fi- 
gures for these years. In 1941 there was sufficient evidence to indicate a rather 
lower proportion of under-registration of births-in Quebec than elsewhere in Canada 
Hence the deficiency in births in this province was assumed to be 1%. While there 
are other differences between provinces in respect of: the completeness of birth- 
registration, they are not known with sufficient accuracy to permit of numerical 
estimates. All rates presented in this report -have been corrected for under-regis- 
tration of births. Reproduction rates for Quebec in 1920 and 1921 were based on 
births given in the provincial “Annuaire Statistique" and rates were calculated by 
the indirect method. 


Table 1 shows gross. and net reproduction rates for Canada and the Pro- 
vinces for 1930-32 and 1940-42, that is, for the three-year periods normally used 
in relating the vital occurrences to the populations shown by the census. 


Table 1.- Gross and Net. Reproduction Rates (corrected for 
under-registration of births), CanadaX and Provinces, 


Three-year averages, 1930-32, -1940-42. : 


SR CL) DRS OEE SEEN * OLEATE, ARRAS NTT A SC - RN AESE OAEATD ER NTETO E e T 


1930-32 — 1940-42 

Gross. Repro- Net Repro- Gross Repro- Net Repro- 

duction Rate duction Rate duction Rate duction Rate 
Canadas) wa sietede sas 1.631 1.390 1.416 1.274 
Prince Edward Island. eS / sy 1.473 1.664 1.455 
Nova. Scotia... .%s su% eT 1.445 13570 1.378 
New Brunswick ... . 2.029 13707 1.833 1.604 
BUGD OCS fei deat eohreiawn ate osUeo 1.622 72 1,664 1.445 - 
Gntari® wyadu san medeerrs 1.355 1.194 1.210 _ 1.124 
Man, COU Mem t. wit debe oe 1.442 1.274 Leong i. A685-77 
Saskatchewan. ... . 1.784 EOS 1.411 1.287 
BADGE C fay aa ay es 1.734 1. DoD 1.448 1.323 


British Columbia. . . 1.124 ~994 1.161 1.073 


x Excluding Yukon and the Northwest Territories. 


Table: 2 shows- gross. reproduction. rates. for. Canada and the Provinces for 
selected two-year periods. from: 1920. tor1939... The rates for 1928-29 and 1938-39 are 
based on: the estimated age and: sex distributions ofthe respective provinces in 
those years. 


Table 2°- Gross Reproduction. Rates (corrécted for under- 
registration of births); Canada* and Provinces, 
Two-year: averages, "1921-1939. 


1921-22 1928-29 | 1931-32 1938-39 
Canadage, CeOS0VT sd, 2Alor Ci? *83003 1.683 1.604 13336 
Prince Edward Island. ... 1.971 1.634 ag! 1.659 
Noverccovra’ see. Os re HC LS799 1.607 den Z Gras 1.460 
New Brunswick << 23°38 ss 2° 2.205 “1.933 2.029 1.816 
Up Cees se ste st ee he eee oe OOO aja Ua 2.006 1.586 
Ontermione frets, TOS Pe. P6085 1.380 pee DRS) 1.124=- 
Maenttobaern te ete RES OP S3052 Shape 1.426 1.197 
Saskatchewan. . ...... 2.180 1.894 15749 1.402 
Albee meres ve te yc ce OOD O79 1.806 1.676 1.399 
BreiGveneColumarea. t.ho nt ee 1 SOL 1.185 I-09 1.029 


x Excluding Yukon and the Northwest Territories. 


Table 3 shows-gross-reproduction rates for Canada as a whole by singles 
years from’1931l: to-.1942.° Figures for-'years.other- than census years are based upon 
estimated age and sex distributions. 


Table 3 - Gross Reproduction Rates (corrected for 
under-registration of births), Canada* 


= Single Years, 1931-1942. = 


RO GAG ei oes 1s) sae) el yoru an ten rele Gen. 
ROSS Wee at eats Ger fae eS 
LOSS tei oes. are Shep hel 6) 
DOBA CHES tas TAS 2 as le OE Lee 
1963532. Spores La wis “ae BIS 
LO SGies os) 1.8 tte. alco. dee tes BOD 
1957) ovaArwen hoon PTs. Fey tliesee 
POSS ec oe show igs Tae, we ie’ Iwo 
VOSS eu te ore wate ot te) nelle. See 
BQEO 6 eee ee) eee a Le 
D4 otic, -eileacee tes os ae aso 
OA ete etal ne hei rel.te, "er pba oeer 


x Excluding Yukon and the Northwest Territories. 
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During the period of nineteen-years-covered by Table 2, Canadian ferti- 
lity fell-by a third.. The fall. was-particularly. great, first, because the initial 
years saw numerous births resulting from marriages postponed during World War 1. 
and second, because. the. closing-years_were: affected by~postponement of marriages 
during the post-war depression. .. From-1936onwards: increase in employment opportu- 
nities led to an.increase inthe marriage-rate. and eventually to an increase in the 
munbers of first-and: second births. During: the-war years, not only did marriages 
take place which_had been-postponed_ during. the.depression-but also full employment 
and other effects of the war situation-probably led to marriages of younger women 
taking place earlier than they otherwise would have done. The war-time rise in 
births continued through 1943. The rate of fall shown in the ten-year period of ~ 
Table 1 is thus considerably less than that shown-in Table 2, since the former ter- 
minates with three war years. During the ten years, 1931 to 1941, gross fertility 
fell by 13% and net fertility by 8%. The underlying trend would probably be repre- 
sented by a figure lying between the rate offall-of Table 1, and that of Table 2. 


While fertility hes been declining in all the provinces of Canada during 
the last twenty years, the rate of fall has varied greatly from Province to Province. 
The decline has been greatest in Quebec and. the Prairie Provinces, least in the 
three Maritime Provinces. It has been generally found that higher fertility rates 
heve tended to fall faster than lower rates, so that differences between regions or 
- social groups tend to become gradually less.- As a consequence of differences in 
economic development and consequent internal migration movements, provincial rates 
have not followed this pattern very. closely. Yet there has been some tendency to 
equalisation. In 192l-é2 the highest provincial gross reproduction rate was nearly 
double the lowest rate. In 1940-42, the highest-rate was 58% greater than the lowest 
rate. 


Analysis of the cultural and economic aspects of recent fertility trends 
will appear in forthcoming publications of the. Dominion Bureau of Statistics. 


PREFACE 


The development of population fertility statistics and 
mortality rates in the Bureau has made this bulletin possible. It 
deals with a subject af great scientific and popular interest, viz., 
the future size of Canada’s population. While the bulletin does 
provide some estimates relating to the period up to 1971 it does not 
attempt to predict what Canada's population actually will be towards 
the end of this century. The estimates given are based on assumptions 
which completely disregard the influence of factors which may be im- 
portant determinants of the actual population of the future. 


Numerous cautions are incorporated in the text to prevent 
misunderstanding of the figures. It should be clearly understood - 
that these projections of population size for Canada to 1971 are 
based on definite assumptions which are clearly stated. No allowance 
is made for offsetting factors such as migration, war, etc. It is 
assumed in them that both mortality and fertility rates in Canada will 
continue to fall and that they will follow a pattern indicated by recent 
trends. Paragraph 2 (page 1) of the bulletin makes clear how the 
estimates are valid only if the assumptions on which they are based 
prove to be the future pattern of events. If, for example, Canada were 
to have a large immigrant movement or if, due to some unforeseen de- 
velopment, fertility trends should change, such factors would exert 
influences not included in the assumptions on which the estimates are 
based and would produce different results. 


Possible changes through internal migration require 
that provincial and regional data be used with special caution and 
that constant reference be made to the assumptions on which they are 
based. 


This study is the work of Dr. Enid Charles, Mr. Keyfitz 
and Mr. Roseborough. Acknowledgments are due to Dr. QO. A. Lemieux 
and Mr. A. He LeNeveu for advice. Miss P. Fe E. Chrysler, Miss Lo. M. 
Podham and Miss P. Whelan did the computations and Mr. J. W. Delisle 
drew the charts. Acknowledgments are also due to the League of Nations 
for permission to reproduce charts from "The Future Population of 
Europe and the Soviet Union". 


Hechsat Rhai~lati- 


Herbert Marshall, 
Dominion Statistician. 
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THE FUTURE POPULATION OF CANADA 


PART Io TEXT 
1. INTRODUCTION 


In the past 50 years, the problem of population size has assumed a position 
of considerable significance. This interest has resulted in an intensive study of 
past trends of fertility and mortality rates of all countries and an attempt, on the 
basis of past experience, to project particular populations 30 - 50 years into the 
future. The value of population projections lies, not in their prophetic qualities, 
for it cannot be too strongly emphasized that no attempt is made to predict what the 
total population of a community will be at some future date, but in their examination 
of what consequences must ensue if no unforeseen agencies intervene to affect dras- 
tically past trends. From this examination, it is possible to suggest the general 
factors which must be taken into account before any attempts be made to change the 
size of the population — either through migration or by alteration of birth or death 
rates. At the same time, the projections of past trends are valuable in that they 
suggest possible population changes which will affect legislation in the fields of 
housing, educational policy and pensions. Strictly speaking then, the population 
processes to be studied here are useful mainly as a frame of reference within which 
population problems may be studied profitably. 


Accordingly no attempt is made to predict future events, nor is there 
any attempt to assess the importance of all past events. Wars, migration, epidemics, 
famines, depressions, affect the orderly sequence of events, but an accurate pre- 
diction of the effects of such phenomena in the future is impossible. Because of 
this we consider only those processes of population change which on the basis of 
past experience are likely to continue regardless of the pressure of more dramatic 
developments. The processes of change here described stem from very definite assump- 
tions made on the basis of past events, and upon an orderliness of events unaffected 
by crises. Accordingly the results are true only under these assumptions, and they 
have predictive value only to the extent that the assumptions are valid. 


Computations were made not within the scope of one set of assumptions 
only, but upon different assumptions which may reasonably be taken to circumscribe 
the likely course of events. In this way, it was thought possible to assign certain 
limits within which the population will probably lie unless unforeseen agencies are 
brought to bear upon its maintenance or unless active steps are taken to avoid the 
consequence of present conditions. 
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The most usually acceptable way of making population projections is to take 
the nearest accurately known population and to apply to each age group a given set of 
fertility and mortality rates. These can be selected in two wayse We can use the © 
fertility and mortality rates of the time at which the projection is made, or we can 
assume that these rates change in the future in a way which is logically related to 
their past history. The first of these ways gives a dramatic picture of the effects 
of current fertility and:mortality on population growth, but it is unlikely that 
such estimates will correspond at all closely to actual future populations, since 
modern history affords us no example of such stability over any lengthy period. The 
history of all countries of which we have statistical knowledge is one of continuous 
decline in both fertility and mortality over the past 100 years with slight temporary 
fluctuations. 


Though uniform Dominion~wide statistics are of very recent dute in Canada, 
there is sufficient evidence to indicate that our history conforms to the general 
pattern. The trend in fertility before the period covered by vital statistics is 
discussed in Census Bulletin F-l. The trend between 1921 and 1939 is show in 
Figs.l13&@14 Our knowledge of changes in mortality is even scantier, but what little 
we know ot mortality conditions in earlier years and the changes between 1931 and 
1941* indicate that the improvement in mortality has followed much the same course 
as elsewhere. Hence all the estimates to be presented are made in the second of the 
two ways described above, i.e., they all assume that both fertility and mortality 
rates will continue to decline in some way. 


The projections of the present study show the population of Canada from 
1940 to 1971, not as it will be but as it would be under two sets of assumptions. 
Four estimates have been computed: Estimates A and B are based on one set of assump— 
tions, Estimates C and D on the other. Both sets have one assumption in common - 
that no migration takes place over the Canadian border or between provinces during 
the period. This is necessary because past experience gives no basis for assuming 
any consistent trend. The rapid influx of population to Canada ceased before the 
‘first World War and was followed by a period of loss to the United States and some 
gain from Europe. Unless some new development occurs which would lead to a reversal 
of present immigration policies, it does not seem likely that external migration 
will greatly affect the future size of the population. 


With respect to vital rates, the assumptions for the estimates diverge. 
For Estimates A and B the method devised by F. We Notestein and colleagues for pro- 
jection of European populations was used. Estimate A is the result of the applic- 
ation of the hyperbolic curves drawm by Dr. Notestein for Europe to Canadian fertil— 
ity and mortality rates. The assumption made is that both mortality and fertility 
in Canada will fall and that their fall will be at the rate shown by the various 
countries of Europe when they were at the levels at which we now stand. Canadian 
experience over the past twenty years shows a moderately close correspondence with 
the rates of fall derived from European data. The mortality rates between 1921 and 
1941 fell somewhat faster than Notestein's curves would indicate while the fertility 
rate fell somewhat slower. Because of this, the rates used are different from those 
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Census Monograph No. 13, Canadian Life Tables, 1931; Canadian Life Tables, 
1941; Bulletin F-1. 


"The Future Population of Europe and the Soviet Union" (League of Nations, 
Geneva, 1944), ch. 1 and appendix I. 
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which would have been predicted on the basis of Canadian experience alone with the 
result that the population projected in Estimate A may be considered a minimum limit. 
The justification for such a projection lies in the fact that it makes possible a 
comparison of Canadian results with those which Dr. Notestein shows for European 
countries. In Estimate B the same process is applied to each province individually. 
The Canadian total of Estimate B differs from that of Estimate A in that it isa 
total of the results of provincial projections. This gives a slightly higher total 
population than that obtained by treating Canada as a unit. 


In Estimates C and D the same assumptions are made about mortality as in 
Estimates A and B, since the difference between Canadian and European experience 
was Slight over all age groups taken together and would have little effect on total 
population size, Future fertility rates in these assumptions were based solely on 
Canadian experience from 1931 to 1939. Since this was a period of rapid decline in 
fertility, the projection of fertility for Canada as a whole is identical with that 
obtained from Estimate A but there are considerable differences in provincial rates 
of fall. However, a second difference in assumptions results in a larger future 
population in Estimates C and D. The Notestein projections ignored the effect of 
World War II on demographic trends, The course of Canadian vital trends in wartime 
makes it probable that this procedure would under estimate the numbers of future 
births. Hence we have assumed that fertility rates will decline from their wartime \ 
peak until they reach the 1939 level in about 1946. Thereafter, they will decline » 
in the manner just described. According to Estimates C and D, therefore, the effect 
of World War II in Canada would be a net gain in births.** 


At the same time, Estimates C and D consider the effects of internal mi- 
gration trends during the war period because in both the projection is based on the 
estimated population of June 1, 1944. Whether the post-war period will see a shift 
in internal migration would pee difficult to predict. An analysis of the trend since 
1921 with its emphasis on rural-urban migration would appear to be basic, in spite 

of the opening up of the Prairies and some backing up on the land during the de- 
pression. Since 1921, five provinces have shown consistent movements, ~ into Ontario 
and British Columbia and out cof Prince Edward Island, New Brunswick and Manitoba. 
Saskatchewan gained somewhat in the 1921-31 period and lost heavily thereafter. It 
would appear that the urban future of Ontario and British Columbia is firmly estab~ 
lished and that some movement in that direction will continue from Prince Edward 
Island, New Brunswick, Manitoba and Saskatchewan. Since some recession from the 1944 
level may be expected, our estimates should give relative provincial size fairly well 
in the near future, but thereafter internal population movements may change the 
picture materially. 


Provided the assumptions of a continuance of secular trends in fertility 
and mortelity agree with future experience, these estimates provide limits to the 
probable future population of Canada. Estimates A and B, as has been said, show a 

lower limit; Estimates C and D show an upper limit. Details of the assumptions made 
will be set forth in the next section. 


Population figures for Estimates A, B and D are given in Basic Tables l, 
2and 5. Estimate C will only be referred to incidentally since it adds little in- 
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3 Charles "Canadian Vital Statistics During the War Years", Can. Journ. Pub. Health, 
November, 1944. 


** For a more detailed account see Appendix. 
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formation of value. We recommend that readers who wish to use a figure for future 
populations without going into methodological details or forming their own judgment 
of the relative probability of the different estimates, should use the figures of 
Estimate D.- Populations for years and age groups not shown in the table can be ob— 
tained by simple interpolation. Sections 2, 3, and 4 give a brief description of 
the results and the main features are summarized in Section 5. Technical details 
of the methods used will be found in the appendix. 


The following points should be borne in mind when reading the tables: 


(a) No internal or external Migration is assumed in Estimates A and B after 
1941, and in Estimate D after 1944. 

(b) All populations are overestimated by the amount of military deaths after 
June, 1941, These were not known completely at the time the estimates were made. 
They are of the order of 35,000. 

(c) Estimate A relates to all Canada, Estimates B and D to the nine provinces, 
excluding Yukon and the Northwest Territories. 

(d) In Estimate A the populations are of January of the given year. In Esti- 
mates B and D the populations are of June of the given year. 

(e) Estimate A is based on the officiel Census population. Hence the age- 
group 0-4 years in 1941 is underestimated throughout.. 

(f) Estimates A and B are made on similar assumptions, the difference between 
them being due to the fact that Canada as a whole is the unit in the former, and 
the individual provinces are the units in the latter. Estimate D is based on a dif- © 
ferent set of assumptions. | 

(g) In Estimates A and B the base year is 1941. Hence the age structure of the | 
estimated population of 1940 does not correspond precisely to that of subsequent pop-— | 
ulations. Similarly in Estimate D the base year is 1944, and so the age-structure of) 
the 1941 population does not correspond precisely to that of later years. | 


Since so much misconception exists as to the predictive value of population | 
projections, it may be well to reiterate some of the main points involved. Population) 
projections are in the first instance solely statements of the results of current | 
trends in fertility and mortality. As such they are useful as a guide to public 
policy and it is irrelevant whether or not they agree with the actual population of 
the future. Administrators and citizens are, however, not content to stop at this 
point but require to know what is the most probable estimate of the future populations, 
To answer this judgment is required to decide in what way future events are likely to) 
modify the operation of past trends. The difficulty is well illustrated by the dif- 
ference in the numbers of births postulated in our two sets of estimates. Though, as) 
far as we know, nothing has occurred to reverse the trend towards smaller families, © 
temporary fluctuations of great magnitude in the number of births are seen in re- 
sponse to short-term changes in economic conditions. The smaller the family gets, 
the more pronounced are these fluctuations, since first and second births form an in— 
creasing proportion of the total and these follow pretty closely the marriage rate, 
which in turn follows the trade cycle. Consequently, predicting the most probable 
number of births, even a year ahead, involves predicting, among other things, the a- 
mount of unemployment. 


| 
| 
| 
| 
| 


In spite of the difficulties, the statistician cannot escape the respon— 
sibility of contributing his judgment as to the probable future course of population. 
Though as liable to error as that of any other citizen, his opinion may be somewhat 
more well-informed. It is the opinion of the authors of this report that, in the 
absence of any migration movements, either internal or external, and with allowance 
for military deaths which have not been included, the most probable future popula- 
tion of Canada will lie between the upper and lower limits of the estimates show, 
and most probably nearer the upper limit. 


(i) Canada as a whole 


The population of Canada began to increase rapidly after 1900 with the 
impetus given. it by European migration. After 1951, with the restrictions placed 
upon immigration, the population has continued to grow, but at a rate which is be-— 
coming progressively smaller. Thus the decennial rate of increase which was 34 p.c. 
and ee p.cs in the expanding period 1901~1921 was less than 11 p.c. in the last 
census period 1931-1941.* Estimate B assumes the same rate of increase in 1941-51 
and Estimate Da slightly higher rate, but with both the assumed trends in fertility 
and mortality the rate of increase will continue to decline and the population will 
reach a maximum by the end of the century. Thereafter it will decline slowly. On 
the bases of Estimate C, assuming fertility and mortality remain unchanged after 
1970, the population would reach its maximum of 15 million around 1990. 


The total populations according to Estimates B and D are shown.in Fig. 1. 
When war-time trends are taken into account, Estimate D shows a continued upward 
trend of numbers which should reach an upper limit in the last decade of the century. 
Estimate B,.on the other hand, shows an upward trend that begins to flatten out 
rather perceptibly after 1961. The increase of population will continue to become 
progressively smaller in the near future even without any further decline in fertility, 
for the population is aging as a result of declining fertility in the past and this 
means more deaths and fewer births. Fig. 2 illustrates the change in age structure 
of the population between 1941 and 1971 for Estimate B. Estimate D would show an age 
structure similar in the older ages but with larger numbers in the ages 0-29. Both 
show a decrease in the number of births and children to age 14. In spite of a favour-— 
able age structure, a continuation of past trends would lead to a net reproduction 
rate falling below unity about 1950 to 1955, and hence to an ultimately declining pop- 
ulation. This suggests that social action directed to stabilizing family size at a 
level adequate for a stationary or moderately increasing population would have more 
chance of success in the next ten to fifteen years than at a later period when fer-— 
tility rates may have fallen below the desired level. 


(ii) Provinces and Regions. 


The rate of increase in numbers for Canada as a whole does not represent 
the trend in the provinces separately. Differences in economic and cultural condi- 
tions influence birth and death rates and the resultant populations vary in size and 
age structure. The proximity of the frontier period in Canadian history has af- 
fected the trends in population for the various provinces. Nevertheless, by 1941 
the decennial increase was fairly similar for all.** In the older regions, growth 
since 1901 has been reasonably consistent although the Maritime region has fluctu- 
ated considerably. Before 1951, Prince Edward Island shows an undulatory trend with 
a decrease in population which reached its largest amount between 1901 and i9ll. 
Nova Scotia shows a growth which became progressively smaller until 1901, and then 
rose in the subsequent two decades. In the 1921-31 period it shows a loss. The New 


X The Canada Year Book 1943-44 (Ottawa, 1944) p. 78. 


** Vide Canada Year Book 1945-44. Ch. IV, Section l. 


MILLIONS 


P.OPU- LAT PONS Fier Nees 


i, 3 


CANADA” 


S57 Ne Tae San 


bee 
J 


Tt 
BE 
pZanl 

panne 
pe 


4 ao 

| | 

oO | 
3 ‘al 51 'g 


1871 8! ry or '9| 1971], 


“ Yukon and N.W. Territories i 
omitted from 1911-1971 | 


aN 


i) 


e) 


® 


o 


QULCL 


MILLIONS 


@ 


N 


Or A ey ed A Lb ON 


TSA 


2S ok G tol elt PL G1 x cog 6 10 WEA Deda, 


[S941 AND 1Q7\| 


| 
i agama) 


0-14 15-29 30-44 45-59 6 0-74. ete 
Ke GE 9G ROU Ps 


igs 


Brunswick trend has been similar to that in Nova Scotia, although in no decade does 
it show population loss. The region as a whole shows a population increase in the 
1941-41 period which, it has been suggested, was due to lack of inducement to | 
migrate during the depression years.* The population of Quebec, 1901-1931, in- | 
creased at a fairly constant rate, and the same was true for Ontario. The greater 
increase occurred in Quebec. In the 1981-41 period, both show a smaller increase, 
that in Ontario falling faster than that in Quebec. 


The Western provinces, which were affected most by the inmigrant surge 
after 1901, show trends similar to the older regions in the 1931-41 period. Mani- 
toba received its greatest increment of growth in the late nineteenth century, and 
since then the population increase has falien.until in 1931-41 its numbers increas 
only 4.2 p.c.** Saskatchewan and Alberta show an even more precipitous decline, tk 
total population in Saskatchewan having decreased in the 1951-41 period by nearly — 
53 pece Both Manitoba and Alberta show increases in population which are lower thar 
their natural increase. In all three the declining growth appears to be the result 
of the depression, the prolonged drought, and immigration to Ontario and British 
Columbia. Though British Columbia, like the rest of the west, shows both a numeri¢! 
al and percentage increase in 1951-41 lower than that for the preceding decade, its 
percentage increase is larger than any other region in Canada, being 17.8 p.ce —- 
nearly 2 p.c» greater than the next highest, Quebec. This is mostly due to migra— 
tion from the Prairies. 


As has been said, the Canadian population appears to have been growing 
less rapidly in every decade after 1911. With the exception of the Maritimes, the 
separate regions have shown a similar trend. And although the Maritime provinces 
show a percentage increase in the 1931-41 period higher than for any period after 
1901, the increases are lower than the natural increase would allow.*** Future 
population growth as described by the projections of this study are the logical 
continuation of this trend without the disrupting influences of war and migration. 
A summary of aetailed projections by province and by region is given in Table I. 
It must be remembered that the projections for individual provinces are of a 
highly tentative nature, for it is impossible to make any probable estimate of the 
extent of internal migration in the post-war period. The effects of internal 
Migration upon provincial populations for the period 1941-44 may be seen if the 
population sizes for each province according to Estimate B and D are compared by 
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x 
O. A» Lemieux, "Population Changes Revealed by the 1941 Census", Canadian 
Journal of Public Health, Vol. 535, No. 5, pp. 120-131. 

xXx Canada Year Book. op. Cite, Pp» 81 for percentage changes of population 1871- 
1941. 

XXX 


O. A. Lemieux, op. cit., pp. 125-124. 
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decade for all age groups unaffected by fertility rates after 1939. Because internal 
{migration disturbs provincial population size to this extent, any observations made in 
| the following discussion about provincial or regional trends should be accepted with 
the greatest of caution and with a constant reference to the assumptions upon which 
they are based. 


According to the projections for Estimate D, the first province to reach 
its maximum population is British Columbia. Accounting for about 7 p.c. of the pop-— 
ulation of Canada, it should reach its maximum about 1960; With the lowest fertility 
rate, it isin an unfavourable position for future growth although immigration during 
the war years may affect the trend markedly... The increase in population over the 
whole period 1941-1971 is el p.ce, which is higher than that for Ontario, Manitoba and 
Saskatchewan. According to Estimate B, British Columbia reaches its maximum popula— 
tion after 1951 and declines in the 1961-71 period by nearly 3 p.c. In the whole 
period, 1941--71, the increase in population is only 1.5 p.c. It must be remembered 
that Estimate B assumes no internal migration after 1941 and hence does not take into 
account the industrial expansion on the west coast which the war engendered. 


TABLE I. - POPULATION PROJECTIONS FOR CANADA AT TEN YEAR INTERVALS, 1941~1971 
(000! s omitted) 


Estimate B 


lI f . 
~GANADA e©eae000997800999009 
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Maritime Provinces..:.>.° 575 
| Prince Edward Island .: 124 
Nova Scotia .scccsocces 778 
New Brunswick 2.525200 671 
| QUCDEC aecccssesecsrv008 4,701 
MOAT PGi ewe wis s ccs sivececs 4,382 
Prairie Provinces oosseas 2,422 2,960 
Manitoba c.sesresvosces 750 854 
Saskatchewan ....::2ceee 896. 1,062 
Pe LUE ie.gis sic 4 0 tie ove 00'8 796 1,044 
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Ontario, with the next lowest fertility rates, is the first province after 
British Columbia to reach its maximum population. Estimate B suggests that this will 
occur by 1961. In the whole period 1941-71 the percentage increase is 9.5. Estimate 
-D shows a population which continues to increase after 1971, although the trend sug- 
gests that a turning point will be reached soon after that time. In the period 194i- 
7i the percentage increase of population is 15.7, the lowest increase for all pro- 
vinces, and less than half the increase for Quebec. 


The population positions for Quebec and Ontario are reversed by 1971. 
Fertility rates for Quebec fall more rapidly in the period than those of any other 
province. But the early decline in the birth rate in Ontario places it in an un- 
favourable position for future growth, while the fall of the Quebec rate does not 
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reach the Ontario level of 1920 until 1940. Because of the difference in demographi 
position, Quebec by 1960 will have a population nearly equal to that of Ontario and 
after that time will increase in size somewhat above that of Ontario. Nevertheless 
in both Estimates B and D, Quebec is approaching a turning point in population, the _ 
percentage increase in the 1941-51 period of 15 p.c. falling in the 1961-71 to 6 pec 
for Estimate B, and from 17 p.c. to 8 p.c. for Estimate D. If fertility were to 
continue to decline in the future as in the past, the population of both provinces 
would ultimately decline at approximately the same rate. 


A similar trend to that of Quebec is shovm for the Maritimes. Growth 
continues in the three Maritime provinces to 1971 but it does so at a slower rate 
for each subsequent decade, For the region as a whole the percentage increase drops 
from 13 pec. in the 1941--51 period to 7 p.c. in the 1961-71 period by Estimate B. 
Estimate D shows a drop from 15.5 p.c, te 9.5 po.cs for the same period. 


The population trends in the Prairie region suggest that a declining pop- 
ulation will be reached sooner than in Quebec or the Maritimes. Estimate B shows 
an increase by 1971 of 24 p.c. over the total population of 1941. When the exodus 
of workers in: the 1941-44 period is taken into account, Estimate D shows that the 
percentage increase falls to 22 potas 


According to the rates of fall assumed up to 1971 in Estimate B, no 
province could, at that time, expect an increasing population far into the future. 
According to Estimate D, Prince Edward Island and New Brunswick would still have 
increasing populations in 1971 if ne further fall in fertility occurs. Regional 
differences in population growth are illustrated for Estimate D in Fig. 3. In 
1941, the largest population was concentrated in Ontario. By 1961, Ontario and 
Quebec should have similar populations although both increase throughout the period. 
By 1971, Quebec grows to a figure larger than Ontario. In terms of percentages of 
the Canadian population, Quebec increases from 29 poc. in 1941 to 32 p.c. in 1971, 
while Ontario decreases from 33 p.c. in 1941 to 30 pec. in 1971. Despite growth, 
the proportions in the Prairies and the Muritimes remain almost constant; the pro— 
portion in the former region is 1 p.c. less, in the latter 1 p.c. more by 1971. 
British Columbia, with almost constant populatien throughout the period, maintains 
a constant proportion of the populatien. Similar illustrations for Estimate B 
would show little difference. The proportion of the population in the Prairies 
would be constant despite continued growth, The Maritimes would show a percentage 
increase of about 1 p.¢c., while British Columbia with almost constant population 
would show a percentage decline of over 1 p.c. by 1971. 


The age pyramids (Fig. 4) shew the age composition projected for 1971 
(Estimate D), superimposed upon that of 1941. The age structure of the Maritimes 
in 1941 suggests potentialities of growth for some time in the future for the 
weight of population is in the younger ages. The same is true for Quebec and the 
Prairies. Ontario in 1941 shows signs of a potential population decline since the 
younger age groups are smaller than their predecessors and the same is true for 
British Columbia. 
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By 1971, the shape of the population structure for Ontario, British Columbia 
and the Prairies shows signs of bulging in the middle years and tapering at the base. 
In Ontario and the Prairies there are fewer children and young people up to age 20 
in 1971 than in 1941, but the total population continues to grow because the increases 
in the ages over 20 exceed the losses below that age. Estimate B shows fewer people 
in 1971 than in 1941 up to age 35 for Ontario and to age 20 for the Prairies. For 
British Columbia, Estimate B, the increase in the years after ’35 just balances the 
loss for ages under 35. Estimate D suggests slight numerical losses for ages under 
15 years and small gains above that age. 


The Quebec age profiie also shows signs of tapering at the base. By 1971, 
all age groups except the first increase numerically in the 1941-71 period. The per- 
centage increase for the period tends to rise with age. The Maritime region possesses 


the best profile for future growth. In Estimate D, all age groups are larger in 1971 


than in 1941; in Estimate B, there is a slight decline in the ages under 15. 


3. COMPARISON OF CANADIAN POPULATION TRENDS WITH EUROPE AND THE UNITED STATES 


As has been said above, Estimate A was computed to allow comparison with 
population trends in Europe and the Soviet Union. The trends of Canada, Europe, 
some selected European countries, and the United States, projected for 1940-1970, are 
shown in Fig. 5. The absolute and per cent change for the period in projected total 
population is illustrated in Fig, 6. In Europe,* the general conclusion may be drawn 
that the trend is toward slower growth and ultimate decline within a generation.** 4A 
maximum population of 421 million should be reached, according to the assumptions, 
about 1960, and a constant population of about 420 million should continue over the 
period 1955--1970 with a variation of less than 2 peGet (Table II) 


The various parts of Europe are not all at the same stage of development. 
The United Kingdom and Ireland reach a maximum population first - about 1945.ff In 
the 1940-1970 period the population decreases by about 7 p.ce The Netherlands, which 
is demographically somewhat similar to Canada, (i.e., has relatively high fertility 
and low mortality rates) reaches a maximum population by 1965, and maintains a con- 
stant position in the subsequent five-year period. The regions in southern and 
eastern Europe, on the other hand, continue to grow throughout the period, although 
at reduced rates of increase. 


The U.S.S.Re, unlike Europe, shows enormous potentialities for growth. 
The increase in population for the period 1940-70 of 77 million is an increase of 
over 44 p.c. of the 1940 population.xf It is the only country in the Western world 
which, on the basis of past trends, indicates possibilities for continued growth. 


ay 


x Europe in the sense used here includes that part of the continent west of the 
1957 boundaries of the Soviet Union. 
Vide: F. W. Notestein et al., op. Cite, ppe 20 - el. 


xX I. Be Taeuber: “Tae Development of Population Predictions in Europe and the 
Americas". Estadistica, September, 1944, p. 555. 
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TABLE II. — PROJECTED TOTAL POPULATION FOR SELECTED REGIONS AT TEN-YEAR INTERVALS, 
1940 — 1970 


1950 


Europe ta cae pees 399,000 | 415,000 417,000 
Use Gel. Sectors ewer es 174,000 203,000 251,000 
Netherlands” scccosscsesses 8,840 9,550 LO, 000 
United Kingdom and Ireland* 50, 200 50, 600 46,800 
United Staves sscc sent): 132,532 | 143,896 157,442 

(2); 143,148 150,476 
Banadaveuceces sate ome mUn ic LP s65 12,576 15/82 
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F, Wo Notestein et al; "The Future Population of Europe and the Soviet Union". 


xX W. S. Thompson and P. K. Whelpton: "Estimates of Future Population of the 
United States", (1) medium fertility, medium mortality, no immigration. 
( 2) low " " i" " " 
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Both Canada and the United States appear to be following the trends 
evident in Europe. Canada continues to grow throughout the period but at a de- 
creasing rate. It is demographically less advanced than the United States. The 
two estimates shown for the United States are not computed in the same manner as 
those for Europe and Canada. Hence some caution must be exercised in their use. 

The estimate based on low fertility, medium mortality, no immigration, and that 
based on medium fertility and mortality, no immigration, seem to be most nearly com- 
parable to those of Europe, the U.S.S.R. and Canada.X Like Europe and Canada, both 
these estimates suggest a maximum population for the United States before the end of 
the century. The low fertility estimate suggests that the maximum will be reached 
by 1970; the assumption of medium fertility pushes the turning point forward to . 
1985,** Confining our comparisons to Europe, where the assumptions are the same, | 
we see that in the period 1940-1970, Canuda increases proportionately faster than 

any European country except the U.S.S.Ro, Roumania and Yugo-Slavia. 


The difference in stages of demographic development may be seen in the 
age structure. Europe in 1940 (Fig. 7 & 8) shows a population at the turning point; 
the population is concentrated in the age groups below age $5 but the earliest age 
groups are no larger than their predecessors. The age structure of the U.S.S Re, 
which reveals the great gashes caused by war, civil disorder, fumine and abortion,™™* 
nevertheless, shows potentialities for continued population growth. The Netherlands 
has an age profile similar to that of Europe as a whole but shows the possibility of 
some further growth. Canada shows more potentialities of growth for some time in the 
future. Even though the population under 5 is smaller than the population 15-19 
years of age, the weight is definitely based on the younger ages. 
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* Wo Se Thompson and P. K. Whelpton, "Estimates of Future Population of the 
United States". National Resources Planning Board, Washington, 1943. 
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The age pyramids for the 1970 projections are superimposed in outline on 


| those of 1940. Except for the U.S.S.R., which continues to show potentialities for 


| continued growth, the age structures show an aging process which suggest the pos— 
sibilities of decline. This is most advanced in Europe, where the largest concen- 


|| tration of population has moved to ages above 30 years. Canada follows inevitably 


| along the same path with a shift in size to years above 25. 


} The change which would occur between 1940 and 1970, according to the as- 
| sumptions made, is shown from another point of view in Fig. 94, A changing total 


|| population is the result of a variety of changes at different age levels. Thus in 
_ Europe all age groups up to 35 are smaller in 1970 than in 1940 but the increase in 


_ the upper age groups is greater than this loss so that the total population continues 
to increase. Canada and the Netherlands show a loss over the period for age groups 

_ up to 20 and an increase in all ages above 20. In both the total population con~ 

_ tinues to grow, the increase in Canada being greater than that in the Netherlands for 
_ ages above 20, and the loss being greater for ages below 20 for the Netherlands, In 
the U.S.S.R. all age groups except the first increase. In all areas the percentage © 
_ increase tends to rise with age. 


q The implications of these projected age structures in relation to social 
' conditions are illustrated when the population is divided into children, the aged, 
and the possible working group. The changes in the total number of people in the 


|| specified age groups and the percentage change are illustrated for selected areas 


| in Figs. 10 and 11. The projections for all areas show decreasing proportions of 

| children and increasing proportions of old people, For Europe this trend reaches 

a stage of minimum dependency about 1960 when for every & dependents there are be= 
‘tween 4 and 5 persons of working age. From 1960 to 1970 the projections show a con- 
stant proportion of people in the productive ages, a declining proportion of chil- 
dren, but an increasing proportion of the aged. These conditions suggest that after 
| 1970, assuming a continuation of the projected trends, each productive worker will 

' have to support directly or indirectly an increasing number of aged persons» 


The U.S.S.R. and Canada, on the other hand, both continue to show an in- 
creasing proportion of people in the productive ages to 1970. In the U.S.S.R. nearly 
_ 36 pce of the 1940 population was under 15 years of age and only 4 p.c. was over 65, 
| .which means that nine tenths of all dependents were children.** By 1970 the pro- 
jections show a decrease of nearly 10 p.c. in the proportion of children and a rise 
- of 2 pece in the proportion of old people, ice., a trend toward lighter dependency. 


_ Canada, which is demographically more advanced than the U.S.S.R., also shows a trend 


| toward lighter dependency. In 1940, 28 p.c. of the population was under 15 years of 


io age and 6 pec. over 65. By 1970 the proportion of children falls to 19 p.c. and the 


14 proportion of aged rises only to 11 poo. 
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. ibid., che 4 for more detailed graphs of Europe. 
URiDAd.y) Do 160. 
** ibid. p. 155. 


XX These general trends are similar in both Estimates B and D. The differences 
lie only in the degree of change. 
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4. SPECIAL AGE GROUPS 


One of the chief functions of population projections lies in their attempt 
te suggest, on the basis of past trends, the changes in the proportion of the popu- 
lation which will be affected by specific economic and social conditions and by parti- 
cular forms of government activity. For instance, if on the basis of the projections, 
the proportion of children in the total population falls over a period of a genera- 
tion, then, providing the assumptions upon which the projections are bused have vali- 
dity, social organizations which are concerned with the education and welfare of 
children can plan to divert expenditure on buildings, staff, etc., necessary for in- 
creasing numbers, into improvements of existing standards. Similarly the prediction 
of an increasing proportion of old people implies a growing need for medical services, 


_ for hospitalization, and for an expansion of governmental aid in the forms of social 


security and pensions. Population projections suggest future situations for which ad- 
justments and new provisions may be necessary. 


In order to study the projected trends for the dependent and productive 


b groups it was necessary to set certain arbitrary limits for each group and to over~ 


look the fact that there is much overlapping between them. In the discussion con- 
cerning school population, the limits set are the ages 5-19 years. The working 
population overlaps this greup, the limits being the population 15 - 64 years of 
age. The aged population is the group 65 years and over. 


(a) School population 


The definition of the school population as that group between the ages of 
5 and 19 years, can in a general sense set the limits of grade school education. 
That such a definition gives an upper limit which includes the early years of univer- 
sity education is realized but the 5 year age groups in which the projections were 
computed prevent a more detailed break-down. At the same time, the proportion of 
youth in school between the ages of 6 and 19 is over 10 per cent of the population 
for each age within its group; the proportion of youth in school after age 19 falls 
quickly.* The age group 5-19 has been further divided into two groups, 5 — 14 and 
15.- 19. The former may be considered as defining the limits of primary school 
education and the latter is composed chiefly of the secondary school group. Here 
again no accurate distinction can be made to separate the two groups. Nevertheless 
such a division will show in a general way the demographic problems which should be 
considered if changes in education policy be planned in the next thirty years. 


— The youth projections for Estimates B and D are given in Table III for 
Canada as uw whole and by region, together with the amount and percentage change for 
the period. ‘The trends for Canada as a whole are shown graphically in Fig. 12. 
The projection for Estimate B suggests a rise in the numbers 6 - 14 years.in 1951 


-and a slow decline after that time. By 1971, if fertility continues to decline, the 


number of children in primary schools should be about 85 per cent of the 1941 group. 
On the basis of Estimate D, the 5 —- 14 year age group increases to 1951, remains ; 
almost constunt over the subsequent ten-year period and by 1971 falls just below its 


1941 level. The decrease over the whole period would be about 5 p.c. The proportion 


of people in the 15 - 19 year group fluctuates throughout the period 1941-71, but on 
the whole the total number remains fairly constant. By Estimate B the 1971 level is 


about 12 p.c. lower than that of 1941; by Estimate D it decreases less than 1 p.c. 
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1941 1951] 1961 1971 


NUMBER 


Region and 
Age Group 


CANADA 


5-14 (B)} 2,145 2,222 | 2,034 | 1,813 77 
(D) 2,316 | 2,300 | 2,031 171) 
15-19 (B)} 1,118]1,032| 1,181 988 =a 86 
(D) 1,043} 1,234 | 1,114 - 75 

Maritime 

Provinces 
5-14 (B) 227 | 246 237} 224 19 
(D) 252 | 267 258 25 

i 

15-19 (B) 114 112! 130 117 - 2 


| Prairie 
Provinces 


5-14 (B) 


15-19 (B) 


British 
Columbia 


5-14 (B) 


15 - 19 


1941 | 1951] 1961] 1971 1941-1951 
} Amount /Per cent 


ESTIMATES B AND D 
(000's omitted) 


CHANGE 
1951-1961 1961-1971 
Amount |Per cent | Amount |Per cent 
| 
=- 188 - 8.5 = 221 | - 10.9 
= 16 Oo7 ae) 269 | = 11.7 
149 14.4 = 193 | = 16.3 
191 18.3 # 120 | 907 
| 
| 
- 9 - 367 - 13 - 565 
15 6.0 cy te) - 3.4 
18 16.1 - 13 - 10.0 
25: 


TABLE III. NUMBER OF PERSONS IN AGE GROUPS 5-14 YEARS, 15-19 YEARS, BY REGIONS, 1941-1971 


1941-1971 
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The differences in regional trends are also shown in Table III. By Esti- 
mate B British Columbia and Ontario show the greatest decline in the school age pop- 
ulation for the period 1941--71. Except for the age group 15 - 19 years in the 
Maritimes, which shows an increase of 2.6 pc. by 1971 over the 194] total, the other 
regions also show some decline. On the basis of Estimate D, both the Maritimes and 
Quebec show an increase over the period. In the case of Quebec the increase for the 
age group 5 - 14 years is less than 2 p.c. In both, the trend shows a fall from the 
1961 total. The other regions all show some decline for the period. 


We may conclude that on the basis of either estimate there is no reason 
to assume much change in the proportions of the school population for the next thirty © 
years. If the continued decline in fertility assumed in these estimates does in fact © 
take place, then the period would appear to be the turning point in the use of 
primary and secondary educational facilities. After 1970 the effects of fertility 
decline will lead to a smaller school population. This is particularly true of the 
primary school group which shows evidence of decline as early as 1961. For this age 
group, the opportunity will arise to divert resources no longer needed to take care 
of an increasing population to present-day standards of efficiency. This suggestion 
refers only to the over-all picture. Internal population movements may lead to 
empty schools in one district, while in another they are crammed beyond capacity. 

If opportunities for higher education continue to be extended to an increasing pro- 
portion of the population, in line with the trend of recent years, the demand for 
greater facilities on this account will outweigh any possible effect of demographic 
changee 


(b) Working Population 


Since the very young, the old, and housewives, form erratic components of 
the labour force, it is difficult to set accurate limits to the working population. 
The trends in an industrial society would appear to lean towards more extensive em-— 
ployment of women and to less utilization of men 15 — 20 years and over 65 years. We 
shall define the working population as that group between the ages of 15 and 64; in 
other words, we shall discuss the potential labour force and make no attempt to study 
the group actually employed. ; 


In 1941 the population of working age was about 7.5 million. According to 
Estimate B, there would be a net increase of about 2.2 million by 1971; Estimate D 
shows a net increase of over 2.6 million or 54 p.c. of the 1941 total. (Table IV). 
The number of potential workers, then, continues to rise throughout the period, but 
it does so at a decreasing rate (Fig. 12). For Estimate B the increase between 1941 
and 1951 is about 12 p.c. of the 1941 total; between 1951 and 1961 the net increase 
falls to 9.7 poco and in the final decade 1961 to 1971 the net increase is only 5.3 
poco over the 1961 total. A similar trend is projected in Estimate D although the 
decline is not so great. 


In all the provinces there is some expansion of the potential labour force 
in the period. Quebec shows the largest numerical increase; British Columbia by 
Estimate B has the lowest, while Prince Edward Island has the lowest numerical in- 
Crease in Estimate D. By Estimate D the 1971 potential labour force in the Maritimes 
and Quebec is over 50 p.c. greater than its 1941 level; Ontario and British Columbia 
show an increase of less than 20 p.c.w Estimate B suggests an increase in British 
Columbia for the whole period of less than 5 p.c., while Ontario shows a low net in- 
crease of only 13.4 poco 
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TABLE IV. NUMBERS OF PERSONS AGED 15 - 64, YEARS, BY REGIONS 
ESTIMATES AND D 


(000's omitted) 
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For Estimate D, no region shows a loss of labour force throughout the 
period. In the Maritimes and Prairies the absolute rate of growth is well maintained 
throughout the period. Elsewhere the increase in the number of potential workers 
tends to become smaller in each succeeding decade. We must reiterate yet once more 
that these estimates represent trends. Internal population movements are likely to © 
result in the labour force figures for each province being very different from those 
given. They have some interest as indicating the regions of Canada from which the 
working population of Canada is likely to come in the next thirty years. Estimate 
B shows an absolute increase which continues to decline for each subsequent decade 
in Quebec, Ontario and the Prairies. The absolute increase in the Maritimes rises 
in the 1951-1961 period and falls slightly in the last period. British Columbia 
shows a loss in its labour force in the first and last periods. 


Although the working population continues to grow throughout the period, 
there is considerable change in the age distribution within the group and a trend 
towards an increasing proportion of workers over 45 years of age. Yet Canada as a 
whole continues to have a young labour force throughout the period 1941-1971. Est— 
imate B shows a numerical decrease in the proportion of the youngest group (15 — 34) 
after 1961; Estimate D shows a numerical increase (Table V). But the proportion of — 
the total potential labour force in the 15 - 34 year group drops from 52.5 p.c. in 
1941 to 43 po.c. or 45 p.c.w by 1971. On the other hand, workers over 45 years of 
age increase steadily from 2.1 million in 1941 to 3.5 million by 1971 for both est— 
imates, so that about one million more workers enter the oldest age group than enter 
the youngest» In general the trends shown in either estimate suggest that the 
problem of the older worker will assume increasing importance in the future. As the 
supply of younger workers decreases, industry may be forced to employ a larger pro- 
portion of people over 45 years of age. And as the supply of older workers increases 

it may give rise to changes in the use of productive capacity and to changes in the 
goods and services which will be sought from both industry and government. 


(c) Aged Population 

The number of persons 65 years of age and over, which will be the group 
considered as aged in the present discussion, nearly doubles between 1941 and 1971. 
For both Estimates B and D, the number rises from about 765,000 in 1941 to about 
1,5 million by 1971. (Table VI). This numerical increase is proportionally larger 
than the increase of the total population over the same period. Thus the percent— 
age of old people in the population increases from 6.7 poc.e in 1941 to 11.0 pec. in 
1971 for Estimate B and 10.4 p.c. for Estimate D. 


This trend is at different stages in the various regions. In Quebec and 
the Prairies the aged population more than doubles between 1941 and 1971. For the 
Prairie region, by Estimate B, the aged population in 1971 is 152 p.c. greater than 
it was in 194]. For Quebec, Estimate B shows an increase of 120 p.c.; Estimate D 
shows an increase of 118 p.c. The increases for Ontario and British Columbia are 
not as large; both show at least an 80 p.c. increase over the whole period and by 
Estimate D the aged population in British Columbia doubles. In the Maritimes the 
proportion of old people in the population rises less rapidly throughout the period. 
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TABLE VI. -- NUMBER OF PERSONS 65 YEARS AND OVER, BY REGION, 1941-1971 


ESTIMATES B AND D 
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The trend toward an increasing proportion of old people in the population 
implies an intensification of the problems of the aged. The emphasis upon change 
aid the depreciation of tradition prevalent in modern industrial society, and the 
social structure which such a society engenders have placed the aged in a pre~ 
carious..economic and socigl position in which more of the responsibility for their 
welfare is being of necessity assumed by the state. From the. point of view of social 
services the problem of an increased proportion of old people may be solved by in- 

. creasing the amount of social security and pensions, but the expression of growing 
dissatisfaction with the position which the aged are forced to assume when their 
productive capacity is no longer recognized by the majority and their social status 
is changed by superannuation.* More thought will probably be given in the future 
not only to the problem of widening state services for the aged but also to a care- 
ful consideration of the whole position of the aged in North American society. 


(d) Conclusions 


Three major developments in specific age groups emerge from the pro- 
jection of future population. First, the potential labour force continues to in- 
crease throughout the period for which the projections are made, but the increase 
occurs at a decreasing rate which raises the possibility of an eventual decline. 
Secondly, the proportion of children in the population begins to deciine in the 
period 1941-1971 while the proportion of old people continues to rise. The former 
decreases more rapidly than the latter increases so that the trend for the period 
is toward a state of lighter dependency. This trend, together with the increase of 
productive workers, suggests that the burden of dependency will be spread over a 
greater number of people, and hence the effect of an increase in the aged popula- 
tion with the heavier burden which it entails, will not be so costly a problem per 
capita. Finally, the trend is toward an aging population. 


ef. Talcott Parsons; "Age and Sex in the Social Structure of the United States". 
Am. Soc. Rev. Oct. 1942. "The Kinship Structure of the Contemporary United 
States". Am. Anthropologist, Vol. 45, No. 1. 
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5. SUMMARY 


1. Tables 1, 2, and 3 show the projected population of Canada from 
1941 to 1971 according to two different sets of assumptions. In all, fertility 
and mortality rates are assumed to decline in the future as they have done in the 
past. In Estimates A and B the rates of fall are those which conform to European 
experience, and no interruption of the process of decline due to the war is as- . 
sumed. In Estimate D, the rates of fall are extrapolated from Canadian experience 
alone, and it is assumed that the rising birth rate of the war years results ina © 
net gain of births. In all the tables no internal or external migration is assumed 
after the base years. 


2» The population of Canada has been increasing at a slower rate since 
1920. According to the projections the rate of increase will continue to fall off. 
If the trend towards smailer families continues, and no laryve-scale immigration 
occurs, the population will reach a maximum cf about i5 million towards the end of 
the century, and thereafter will begin to decline. 


$3. Canada is likely to increase faster in the next thirty years than 
any region of Europe outside the Soviet Union. | 


4. As a result of declining fertility, the population is aging. There — 
will be more workers in the older age groups, fewer children, and more old people. 
| 


5. Although older, the potential labour force will continue to increase 
up to 1971, both in absolute numbers and proportionately to the rest of the popu-— 
lation. The burden of social dependency will be somewhat lighter and will be 
shifting from children and young people to the aged. Eventually, if fertility 
continues to decline, the pesition will be reversed, and increasing numbers of ald 
people will be supported by proportionately fewer persons of working age. 
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Table 2. POPULATION PROJECTION, 1941-1971 — 
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ESTIMATE B, CANADA'*) AND PROVINCES — Continued 
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APPENDIX 


METHOD 


(a) Estimates A and B 


(i) Population Base 
The Census Population of 1941 was used as the starting point. 


(ii) Mortality 

For life-table death rates, Notestein found that mortality rates 
of any given height tended to have a characteristic downward slope which was similar 
for all countries and at all times.* This assumption is a generalization of the 
total European experience from 1921-1939. On the curves which were constructed for 
Europe the point at each age is found where mortality is equal to average Canadian 
mortality for the period 1921-1939. The curve is then followed and points on it 
taken to represent Canadian mortality at the dates required for the projection. 


To determine the applicability of the basic curves to Canadian ex- 
perience, a computation was made to compare the decline from 1931 to 1941 as it 
actually occurred in Canada with the decline as indicated by the curves. It was 
found that for the younger ages more improvement was shown in the Canadian figures 
than the average of the European experience, and in the older ages, less. For males 
the turning point was age 40, for females 60. 


In order to see the significance of these differences, they were 
multiplied by the 1951 population. Adding the various ages, it was found that the 
European experience showed, for males, a greater improvement over ten years than 
Canada 1931-1941, by an amount which would be responsible for about 25,000 deaths 
in the decade. For females, the improvement was greater than that in Europe by an 
amount equal to 20,000 deaths per decade. Considering the figure for males, an a- 
mount of about 75,000 would be obtained in the course of 40 years, which would rep- 
resent about 1 p.c. of the estimated 1970 population; for females, the amount would 
be slightly smaller. The error due to mortality as such would approximately balance 
between the sexes. However, the greater improvement in mortality predicted for males 
as compared with Canadian experience 1951-41 would result in somewhat too many males 
in the projection. Similarly, the lesser improvement for females would result in too. 
few females. In so far as a lerge part of the discrepancy of 20,000 females is in the 
reproductive ages, there would be a net effect of slightly decreasing total births. 


j 
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(iii) Fertility 


The following age-specific fertility rates were used; (i) 1921- 
1922; (ii} 1928-1929. These two sets of rates were averaged to give a rate for 
1925. (iii) 1931-1932; (iv) 1938-1939. The two sets were averaged to give rates 
for 1935. Finally the 1925 and 1935 rates, calculated as stated, were averaged to 
give rates for 1930. The 1921~2e2 and 1931-32 rates used were those given in the 
1931 Fertility Monograph except those for Quebec -he Quebec rates were calculated 
in the same way as the Monograph rates. For 1921 and 1922, provincial births were 
used and estimated rates weré calculated. For 1928 and 1929 rates, populations were 
obtained by straight lime interpolation between census figures. The 1938 and 1939 
populations were again interpolated in the first place but were finally adjusted to 
agree with estimates of the Canadian inter-—censal population by single years which 
took account of yearly migration movements. 
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. When the height~slope relations actually found in Canada during the period 
around 1930 were compared with the generalized Furopean experience, the rates of de- 
_Cline in Canada were, on the whole, rather less than those for European rates at the 
same level. For Canada as a whole, decline was greater among women 15-19 and 20-24 
than in Europe. In other age groups it was less, and very much less among women 
30-40. In the most important age group 25-29, the difference between Canada and 
Europe was Small. Notestein does not give figures of European declines in gross re- 
production rates in the period 1925-1935; but as far as it is possible to judge by 
comparing his graphs and the ones presented here, the decline in the Canadian gross 
reproduction rates during this périod came very close to the European average. Table 
VII and Figs. 13 and 14 show the gross reproduction rates used. 


| Individual provinces show marked deviations from the European trend. In 
this they resemble the different countries of EFurope. The province that agrees 
best with the European experience is Quebec. In that province decline was greater 
than expected in the age groups 15-19 and 20-24, the same in the age group 25-29, 
and less in older age groups. Ontario and British Columbia agreed fairly well with 
expectation, In Ontario decline was again greater than expectation in the youngest 
age groups and less in the older. In British Columbia it was greater than expecta- 
tion in the age groups 40 and over. The Maritimes, on the other hand, all showed a 
much slower rate of decline and the Prairies, on the whole, a faster rate. Prince 
Edward Island and Nova Scotia showed increased fertility in the age group 20-24 as 
well as in the age group 15-19. 


There was a slight deviation from the standard method. Age-specific fer- 
tility of women 45 and over in British Columbia 1938~-39 was outside the limit of the 
equations connecting y and x in 1950. A rigorous application of the method would 
have given an increasing fertility.in this age group. As the contribution to total 
fertility would be in any case negligible, the rate was kept stationary. 


The Notestein method involves taking the births and deaths as far as they 
are known beyond the last available census. It was possible to use the natural 
increase figures up to the end of 1943, while for the remainder of the 1941-46 period 
the fertility rates calculated were applied to the resulting population. As Not- 
estein used the births of the two years preceding the war as a starting point for 
projecting fertility rates, the same procedure was adopted. The mortality rates of 
the years surrounding the census date, 1940-1942, were those used. These are the 
same as the official Canadian life tables. 


As has been said, the application of European experience to Canadian con- 
ditions does not give an exact picture of the Canadian experience though the corres- 
pondence is close. Nevertheless it has its value. The Notestein method was based 
on the generalization that certain trends can be seen to operate throughout Europe, 
suggesting similarities in the social structure of all countries for which statis- 
tical knowledge is obtainable. Individual countries deviate from this pattern, 
markedly so for a short time, less so over a longer period, in ways which reflect 
individual differences in social pattern. Short term changes of this kind are not 
easy to predict but there is some reason to believe that the permanent trend will 
continue in the absence of revolutionary social change. There is considerable 
evidence to show that this long term trend is undisturbed by wars, booms and de- 
pressions. And it is now obvious that neither the Germannor the Italian fascist 
movements changed the pattern. Whether the Russian revolution did so or not still 
remains to be seene 


A comparison of the Canadian experience with that of Europe suggests the 
presence of similar basic elements. The experience of individual provinces has 
deviated from the average in a manner similar to that of individual countries of 
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TABLE VII. GROSS REPRODUCTION RATES FOR POPULATION PROJECTIONS 
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Europe. Slow decline of fertility rates in the Maritimes and fast decline in the 
Prairies may be explained by selective internal migration movements and different 
rates of economic expansion and urbanization. In so far as these differences persist 
the projected fertility rates for these regions will be respectively too low or too 
high. On the other hand, there can be seen in the most diverse countries a universal 
tendency toward a jevelling down of fertility differentials. It is possible to as— 
sume that in Canada also differences between provinces will tend to become less even 
if economic differences persist. We may say that the projected fertility rates which 
are used represent that part of Canada's future which depends on characteristics in 
its social and economic structure shared in common with all other countries of West~ 
ern civilization. 


(a) Estimates © and D 
(i) Population Base 
The estimated population for June 1, 1944 was the starting point. 


The estimate was based on a count of returned ration cards and an adjustment was made 
for under~enumeration at the Census in the age group 0-4 years. 
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(4i) Mortality 
Mortality rates for C and D were similar to those used for A and B. 
(iii) Fertility 


For these estimates, hyperbolic interpolation was again used, but 
bese on Canadian experience alone, and height~slope relations determined oon the 
fertility rates of the period 1931-1939. 


In allowing for the effect of the war, the projected decline in 
fertility was postponed for some years. We assumed that the trend in rates reached 
in 1939 would be resumed in 1946, thus achieving a considerable net gain in births 
due to the war. This is justified in part by the early marriages of 1941 and 1942. 
In the young age groups more women are married than for many previous years so that 
the assumption of a temporary arrest of the fall in fertility is not unreasonable 
even though large families are declining uninterruptedly. 


The number of births 1943-1946 was estimated by examining curves ~ 
of births by order of birth and age of mother in relation to the crude marriage 
rate and then extrapolating the trends. This process was used in previous estimates 
of birtns but more detailed and more recent information was used here. The estimate 
obtained suggests that in 1946 fertility rates will be at the following levels: - 
ages 15-54 ~ level of 1938-39; ages 55-39 - level of 19435 according to Estimate A, 
and ages 40-49 ~ level of 1946 according to Estimate A. After 1946, fertility rates 
are assumed to fall according to the hyperbolic trend estimated from the Canadian 
experience of 1931 to 1939. Fertility rates will fluctuate in response to the post- 
war boom and depression, but this may describe the general trend. 


The most marked of the provincial differences in rates of fall have 
existed since 1871. On the other hand, it is fairly certain that all differences of 
this kind tend to become equalized in the course of time. The most reasonable as— 
sumption for provincial differences would seem to be to take a proportional rate of 
fall (Yo) which is the mean between the provincial proportional rate of fall and that 
for Canada as a whole at the same fertility level. In this way some provincial 
variety is retained but to a diminished extent. In Quebec and Ontario the rates of 
fall differ little from those for Canada as a whole. The marked differences lie in 
the Prairie and Maritime Provinces. 


The Canadian total in Estimate D again differs from C in being ob~ 
tained by adding the provincial figures while in © Canada is treated as a unit. 

Since deaths in the armed services overseas were only partially 
available when the projections were computed, they have not been taken into account. 
Future populations are thus over-estimated by this amount. 
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